formulated the size effect of the alcohol complexes by using the nonathermal Flory-Huggins equation. Renon and Praijsnitz [2] studied the Kretschmer-Wiebe equation to reduce experimental vapor-liquid equilibrium and excess enthalpy data for binary solutions of alcohols and saturated hydrocarbons. Wiehe [4, 5] showed that the physical term (the Scatchard-Hildebrand equation) of the nonathermal FloryHuggins equation can be replaced by a new two-parameter equation and the resultant equations are more flexible than the previous equation in data reduction. Abrams and Prausnitz [6] presented the UNIQUAC (universal quasichemical) equation as the generalization of the theory of Guggenheim [7] to mixtures containing molecules of different size and shape by introducing the local composition concept proposed by Wilson [8] , showing that the UNIQUAC equation may be used to represent the properties of polymer solutions. One of the advantages of the UNIQUAC equation is to represent liquid-liquid equilibria for a variety of mixtures.
We discuss here the application of the UNIQUAC equation to associated solutions, because the derived associated solution theory may be used to correlate ternary liquid-liquid equilibrium data for alcohol-nonassociating component systems having an immiscible region between nonassociating components while the equations proposed by Nagata [4, 5] where I is called the bulk factor [9] and it is defined by
Prigogine and Depay [10] showed that the chemical potential of stoichiometric component 1 (1-* ).
We may define Ke in terms of the surface fraction in the same way as . = (eAiieAJA¡J(i-l)li. (22) Dividing Eq. (22) 
The physical (= residual) contribution term of the solution is expressed by Eq. (29) [6] suggested that the structural parameters r and q are, respectively, the van 
For open chain molecules, branched or unbranched, l{ = 0 according to Guggenheim [7] . For cyclic molecules, Vera et al. [9] suggested Z¡ = 1.
These rules are not retained by the structural parameters which are obtained in accordance with the method of Abrams and Prausnitz [6] . We follow the method of Vera et al. [9] . 
The simplex method developed by Neldbr and Mead [16] was used to obtain the constants C¿ and Dt. Tables 3 and 4 [36] presented the results of least-squares fit of their models with chain association of one component to the excess Gibbs free energy data on cycloalkanolcycloalkane systems [33, 34] and found a good approximation of the concentration dependence of self-association. We applied the present theory to represent the excess properties for cycloalkanol-cycloalkane systems [33] [34] [35] . Tentatively we assumed h°= -6 kcal/mol as the enthalpy of hydrogen bond formation of cycloalkanols. Figures 2 and 3 show that the calculated results are in good agreement with the experimental data of these two systems. Table 5 lists a comparison of calculated and experimental values for the excess thermodynamic functions of the ethanol-cyclohexane-nheptane system [21] at 20°C. The calculated results were obtained from the binary parameters given in Tables 3 and 4 . The present theory seems to have a better predictive ability than the previous equations [4, 5, 37] for the two association models.
Our forthcoming paper will be concerned with the extension of the present theory to alcohol-nonassociating active component systems. 
